2014		Precalc 12
Chapter 7 Review – EXPONENTIAL FUNCTION
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7.3 Solving Exponential Equations

KEY IDEAS

Strategies for Solving Exponential Equations With a Common Base

Description Example
For equations that begin 1140 = 112 Bases are the same.
with terms on both sides of | 2y + 6 =2 Equate the exponents.
the equal sign that have the 2x =4 Solve for x.
same base ... x=-2
For equations that begin QU +3) = g@x+9)

with terms on each side

of the equal sign that have
different bases, but that can
be rewritten as the same
base ...

3+ d = 34249 Rewrite terms so they have the same base.

2(x + 3) = 4(2x + 9) Equate the exponents.
2x + 6 = 8x + 36 Solve for x.
—6x =30
x=-5

Exponential Equations That Do Not Have a Common Base

Strategies for Solving

Description

Example

Systematic trial

Consider the equation 7 = 1.4

Guess 1: x = 5: 1.4° = 5.37824 (less than 7)
Guess 2: x = 7: 1.47 = 10.5413504 (greater than 7)
Guess 3: x = 6: 1.4° = 7.529536 (approximately 7)
So, x is approximately 6.

Graphing

* Method 1: Point of
Intersection
Graph y = 7 and
y = 1.4 on the same
axes, and find the point
of intersection.

Method 2: x-Intercept
Graphy = 1.4-7,
and determine the
x-intercept.

Consider the equation 7 = 1.4~,

f1(x)=(1.4)°

(5.7832711,7)

12(x)=7]

—

15

a1 110)=(1.4-7

A
15

(5.7832711,0)

So, x = 5.7832711.
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7.1 Characteristics of Exponential Functions, pages 229-237

1. For each exponential function, state the domain, range, y-intercept, horizontal asymptote,
and whether a graph of the function would be increasing or decreasing. Verify your answers

by using technology to graph the functions.
. 2\
a) y=4.5" b) y= (§)

2. State the exponential function represented by each graph.

3. A photographer uses filters to change the look of the photographs she takes. A particular
filter reduces the light transmitted through it by 15%. The photographer may use more than
one of this type of filter at a time.

a) Write an exponential function that shows the proportion of light, P, passing through » filters.

b) Graph your function and use the graph to estimate the
number of filters needed to reduce the light transmitted
to half the original intensity.
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7.2 Transformations of Exponential Functions, pages 238-248

4. Identify all the transformations in each exponential function below.
a) y =20y -3 b) y =53

¢) y=10%"%+1 d) y=5(8)6x+2

5. Write the equation for each of the following transformations to the function y = 4*. Then,
state the domain and range of the transformed function.

a) vertically stretched by a factor of -l—, translated 2 units left and 6 units down
b) horizontally stretched by a factor of %, vertically stretched by a factor of 5

¢) horizontally stretched by a factor of 2, translated 3 units right and 1 unit down

7.3 Solving Exponential Equations, pages 249-255

6. Solve each of the following equations algebraically. Use graphing technology to check
your answer.

a) 5'\.+2 — 3125 b) 23x—2 — 16\

o (5] =27 d) (V3) = gov+s
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7. The half-life of a radioactive substance is 4 days.

a) Write an exponential function that models the proportion, P, of the substance
remaining after ¢ days.

b) Use your function to determine the time that must pass until there is 25% of the
substance remaining.

¢) Use graphing technology to determine the time that must pass until there is 7% of the
substance remaining. State your answer to the nearest tenth. Sketch the graph.

8. The number of bacteria in a sample doubles every 10 h. Initially, there are 64 colonies
present.

a) Write an exponential function that models the number of bacteria colonies, N, present
after ¢ hours.

b) Use your function to determine the number of colonies present after 24 h.

¢) Determine the time that must pass until there are 1024 colonies present.

d) Use graphing technology to determine the time, correct to the

nearest hour, that passes before 1500 colonies are present.
Sketch the graph.
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a) domain: {x|x € R}; range: {y |y >0,y ER};
y-intercept 1; horizontal asymptote y = 0;
function increasing

b) domain: {x|x € R}; range: {y |y >0,y €ER};
y-intercept 1; horizontal asymptote y = 0;
function decreasing

) y=5 b y=(3
a) P=0.85

o I RUT £ Y O S N I

..........................................

approximately 4 filters
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a) vertically stretched by a factor of 2, translated
3 units down

b) translated 3 units left

¢) horizontally stretched by a factor of -5-, translated

4 units right and 1 unit up

d) vertically stretched by a factor of 5, horizontally
stretched by a factor of -1-, translated 2 units left

a) y= %(4)”2—6; domain: {x|x € R};
range: {y|y > -6,y ER}

b) y =5(4)>; domain: {x|x € R};
range: {y|y >0,y €ER}

¢) y = @)2*"Y-I; domain: {x | x € R};
range: {y|y > -1,y €R}

a) 3 b) -2
9 % @ -3

a) P= (%)“L b) 8 days

Intersection
1€ FUE005 Sy=.07 P

15.3 days

a) N = 64(2)w
b) 337 colonies
¢) 40h

d)

46 h
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7.1 Characteristics of Exponential Functions

« An exponential function models a type of non-linear Whvd v tob o
change. These types of functions have the form y = c¥, y does ¢ have 1o be posiiver
where c is a constant (¢ > 0). All exponential functions of

this form have a y-intercept of 1. Why is the y-intercept for all

exponential functions of this form
equal to 1?

« When ¢ > 1 in an exponential function of the form y = ¢*, the exponential function
is increasing.

How can you tell from the graph
that this is an increasing function?
Does this situation represent
growth or decay?

« When cis between 0 and 1 (that is, 0 < ¢ < 1) in an exponential function of the
form y = c*, the exponential function is decreasing.

How can you tell from the graph
that this is a decreasing function?
Does this situation represent
growth or decay?

« When ¢ = 1 in an exponential function of the form

y = c*, the exponential function is neither increasing nor How does the graph of y = 1

. reflect a function that is neither
decreasing. increasing nor decreasing?

« Exponential functions of the form y = ¢* have

i How do the graphs ab eflect
domain {x | x € R}, range {y |y >0,y € R}, no graphs above r

4 ; the domain, range, and horizontal
x-intercepts, and horizontal asymptote at y = 0. asymptote?
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7.2 Transformations of Exponential Functions

r—

\ KEY IDEAS

* You can use transformed exponential functions to model real-world applications of
exponential growth or decay.

* To graph an exponential function of the form y = a(c)"*~" + k, apply transformations to
the base function, y = ¢*, where ¢ > 0. Each of the parameters, a, b, h, and k, is associated
with a particular transformation.

Parameter Transformation Example
a * vertical stretch about the | For a = 2, the equation of the transformed base
x-axis by a factor of || function is y = 2(3)".

* a<0resultsina
reflection in the x-axis

* ()= (xap)

b * horizontal stretch about | For b = 2, the equation of the transformed base
the y-axis by a factor function is y = (3)>.
1 o
of To]

* b <Oresultsina
reflection in the y-axis

* ()= (37)
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Parameter Transformation Example

h * horizontal translation For h = £2, the equation of the transformed base
left or right, depending function is y = (3)*2,

on the sign: +/ shifts the -

graph left, and — shifts

the graph right

c(x, )= (x+hy)

k « vertical translation up or | For k = %2, the equation of the transformed base
down, depending on the | functionisy = (3)* = 2.

sign: +k shifts the graph g

up, and —k shifts the

graph down

c x5y —=(xytk

* When applying transformations, you must apply parameters ¢ and b before parameters /2 and k.





